
#LE

g

is

A

gi

r r

bi

h*



S-11 TEST
OPERATIONS

® TECHNICIANS
ANUAL

& "SPACE DIVISION or NORTH AMERICAN ROCKWELL CORPORATION

te PREPARED BY |

MANPOWER DEVELOPMENT
SEAL BEACH

JULY 1968

MANUAL NO.

ISSUED TO

PUB. 2644-D New 5-7-68



RECEIPT FOR
S-II TEST OPERATIONS

@® TECHNICIANS MANUAL

The S-I I  Test Operat ions Technicians Manual will be periodically updated by

rev is ions and supplementary material ,  This f o rm  will be attached to each

packet of new material. The lower sect ion of this form must be completed

by each recipient,  and returned to the undersigned.

® Request  Fo r  New Mater ia l

. I  des i re  additional information relative to the following categories:

CURRENT MAILING ADDRESS

Recipients of this material who do not return this form to the undersigned will

be automatically deleted f rom the distribution list, and their Tes t  Operations

Manuals recal led.

J RECIPIENT | EXTENSION

MANUAL NUMBER FACILITY

DEPARTMENT GROUP MAIL CODE

@® All inquiries regarding the S-II Test Operations Technicians should be directed
to the Program Safety Representative, Extension 4417, Mail Code SC94, Seal
Beach.

® E .R .  Dumas
Program Safety Representat ive
Saturn S-II Test Operations



SPACE DIVISION or NORTH AMERICAN ROCKWELL CORPORATION

PREFACE

The Test  Operat ions Technicians Manual was p repared  to prov ide

North American Rockwell Test  Operat ions technicians with a central  source

of fundamental re fe rence  mater ia l .  Manpower Development has compi led

this manual from information obtained from numerous official sources.

However ,  with continual engineering changes to the S-II stage and supporting

equipment, cer ta in information in this manual will become obso le te .  The

binder used for this manual wil l permi t  the holder to i nse r t  new information

as revisions occur.

The information used in  this manual is  for  reference purposes only.

The la tes t  specif icat ions and drawings must be consulted for official

information.

- i i i -
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WORKMANSHIP

Workmanship has been defined as the skil l with which an individual

applies abil ity, talent, and experience to a given task .  While in terpreta-

tions of this t e rm  may vary,  the concept  of individual application' cannot

be disputed, for  i t  is pe rsona l  effort and craftmanship that affects the

quality of the finished product.  This applies whether the product  is a simple

device or a technically complex p rocess  requir ing the contributions of

many.

Dedicated application of collective skills and talents characterize
the high- level  performance of Test  Operations technicians. This pr ide of

performance has paid off in the pas t ;  the same philosophy will continue to

support the Saturn S-II p rogram in the future.
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ATTITUDE

Attitude, broadly defined, is  the manner in  which a pe rson  character-
istically acts, feels ,  and thinks, On the job, an individual's attitude~=his
mood, disposition, and opinions=~directly affect h is  performance and
productivity, Indirectly, this same attitude will be reflected in the overall
product.

Teamwork implies cooperation and is ideally composed of high-
level personal  performances melded into a s ing le,  all~encompassing effort,
The achievement of such a goal depends on individual awareness that the
resulting program, p rocess ,  or product can be no better than the contribu-
tions that are part of it. This is why no single participant can afford the
attitude that his effort does not count,

The philosophy of the Test  Operations technician is positive and there-
fore productive, This mutual sharing of responsibility, successfully
demonstrated in  the past, will continue to provide a significant contribution
to the Saturn S-II program,

1.2
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SAFETY

Potential hazards exist in  all work a reas .  Employee safety depends

on the use of appropriate p rocedures  and p rope r  equipment on the job,

Unsafe  conditions should be repor ted immediately to the respons ib le  super -

v i so r  or  safety representat ive.  Employees a ler t  to such '""warnings'' can

save l i ves ,

Any task involving toxic or  flarsnmable mater ia ls,  or cryogenic or

h i gh -p ressu re  sys tems,  requires specia l  employee training. Inexperienced

worke rs  should rega rd  such activi t ies ""off limits",

Some jobs require protect ive clothing or equipment. Obviously,  such

work  should never  be attempted until the appropriate gear has been i ssued

and i ts use thoroughly demonstrated. The employee who neg lec t s  to use

these precautions is a r isk—both to himself and to h is  fellow employees.

The safety of Tes t  Operat ions personnel can be assured  only i f  each

individual is aware of the situation-——and is willing, at a l l  times, to assume

a persona l  responsibi l i ty for  his ac t ions.
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GOOD HOUSEKEEPING

Within industry, the term ' ' good  housekeeping'' means more than
keeping an area c lean.  Industrial housekeeping standards keep work  areas
safe.

Rules that prohib i t  p lac ing too ls  and hardware on  ledges,  s i l l s ,  and

equipment sur faces  are es tab l ished with obvious hazards  in mind. Such
misp laced a r t i c les  can cause se r i ous  damage to equipment as wel l  as
inc reas ing  the danger of tr ipping or slipping.

Hand t oo l s ,  small  utility i tems (nuts, washe rs ,  bo l ts ,  etc. ), and m is -
cel laneous sc rap  i tems should be  p laced  in  b read  pans ,  t r ays ,  or to te boxes.

These recep tac les  can be situated on work  benches o r - i f  they do not constitute
a tripping hazard-—on the f loor of the working area.

When a tes t  stand and engine are under construction or  modification,
the surrounding area  cannot be ent irely f ree  of sc rap  i tems at all times.
However, a concer ted  effort should be exercised in keeping the a rea  as
uncluttered as possible.

It mus t  be emphasized that no ar t ic le is too small to cause cos t ly
hardware damage or se r i ous  phys ica l  in jury .  Fo r  this r eason ,  the success
of the mission and the safety of personnel depend upon a constant and
cooperat ive  maintenance of r igorous housekeeping standards.

1.4
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SPACE DIVISION or NORTH AMERICAN ROCKWELL CORPORATION

SEAL BEACH FACILITIES

Manufacturing of the S- I I  s tage is  accompl ished at Seal  Beach ,

Cal i fornia,  located approximately 1 mi le  f rom the U .S .  Naval ha rbor .

The faci l i t ies cons i s t  of a se rv i ce  bui ld ing,vert ical  assembly  building, a

bulkhead fabrication bui lding, hydrostat ic tes t  s i t e ,  ver t ica l  checkout

building and a pneumatic paint and packaging bui lding. Al l  structural

weld ing,  assemb ly ,  hydrostatic t es t i ng ,  component instal lat ion, tank

c lean ing,  seal ing,  f inal assemb ly ,  and sys tem checkout are  accomplished

at the Seal Beach  faci l i ty. Var ious  structural and system components are

procured f rom outlying fac i l i t ies .  Final assemb ly  of al l  components of the

S-II stage is accomplished at Seal Beach. All logistic and engineering

personnel required to support the S- I I  s tage a re  a lso  located at Seal Beach .

1
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SANTA SUSANA FACILITIES

The Batt leship test  stage, des igned  jo int ly by Space Div is ion and

Rocketdyne,  is  a heavy duty, nonflyable, p ropu ls ion  test  s tage,  permanently

assembled  on the COCA I s tat ic  test  stand of the Santa Susana Fie ld Laboratory

(SSFL) ,  located  in the South Susana Mountains. The Batt leship test stage
se rves  as a ' 'wo rkho rse ' '  for the systemat ic  development and improvement

of the J -2  engine c lus te r ,  engine-re la ted sys tems ,  propellant handling

procedures ,  and static f i r ing procedures.

The s i te is  a lso used for  t es t i ng  of the common bulkhead test  tank
(CBTT) and cryogenic structural testing of lightweight S-II structures.
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SPACE -MISSISSIPPI TEST FACILITY

Miss i ss i pp i  Test  Facility i s  a component instal lat ion of the National
Aeronautics and Space Administration's George C. Marshal l  Space Flight
Center.  MTF  is the f i r s t  major  NASA instal lat ion to be contractor  -operated.

The Genera l  E lec t r i c  Company opera tes  and maintains the facility,
providing si te services, technical sys tems  and test  support to NASA, stage
cont rac tors  and other tenants .  North Amer ican Rockwell is  respons ib le  for
conducting flight acceptance test ing of S - I I  s tages at MTF .  The Boeing

Company also conducts similar test ing of S- IC stages at MTF,

Upon arr ival at  MTF ,  S-1I stages go through the following general
s teps:

1, Positioning in the service building for depackaging, physical
inspection, installation of appropriate static f ir ing instrumentation,
and other test  preparation functions

2. Installation in  one of the two test  stands constructed to support
static firings,

3. Functional test ing to verify individual system operat ion and an
integrated systems test  to assu re  sat is factory combined sys tems
operations.

4. Tanking tes ts  to verify stage structural integrity and proper
propellant filling and topping rates.

5. OStatic f i r ing tests  to certify that the stage and i ts systems are
ready for flight,

6. Pos t -s ta t i c  firing checks to assu re  stability of the overall
sys tems  in  t e rms  of  static f i r ing  environment.

At  the complet ion of s tat ic  f ir ing and pos t -s ta t i c  firing t es t s ,  S-II
s tages are refurbished as necessary ,  thoroughly inspected, and packaged
in  the se rv i ce  building for shipment to KSC,
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